Polyacrylamide gel electrophoresis: reaction of acrylamide at alkaline pH with buffer components and proteins.
The chemical reaction of monomeric acrylamide with primary, secondary, and tertiary amines, used as buffer components in polyacrylamide gel electrophoresis systems, was investigated in the basic pH range. Adduct formation proceeded for several minutes up to weeks, depending on the reactivity of the amino groups. A pH shift in the reaction mixture due to an altered pK value of the reaction product was observed. However, a few primary amines (tris(hydroxymethyl)aminomethane, 2-amino-2-methyl-1,3-propanediol) and secondary amines 3-([2-hydroxy-1,1-bis(hydroxymethyl)ethyl]amino)-1-propanesulfonic acid, 3-(dimethyl(hydroxymethyl)methylamino)-2-hydroxypropanesulfonic acid) showed negligible shifts of pH. They are, therefore, useful as components in the polymerization mixture; whereas some tertiary amines showing complete pH stability as well (e.g., triethanolamine) are not suitable, as they acted as accelerators of gel polymerization. Acrylamide can also covalently bind to proteins by reacting with the epsilon-amino group of lysine residues, especially. Bovine serum albumin, having an acidic isoelectric point, and the basic protein cytochrome c were treated with different acrylamide concentrations at alkaline pH yielding modified protein molecules with altered electrophoretic mobilities in different polyacrylamide gel electrophoresis systems. This reaction gave rise to artifacts in alkaline polyacrylamide gels and isoelectric focusing systems when residual acrylamide monomers were still present in the gel matrix after the polymerization process ceased.